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SIR: 



Takeshi Miyakawa 



, a citizen of Japan, 



hereby declare and state that 



1. I am a co-inventor of the above-identified application. 



2. The specification discloses tear strength and carrier tape strength for 
Examples 1-5 and Comparative Examples 1^4 at page 9 r Table 1, which is 
reproduced in Table A below. 
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Table A 



Item 
(unit) 


Base layer 


Surfe.ce 
layer 


Sheet 
thickness 

Cam) 


Tear 
strength 
(N/jnm) 


Catncr 

tape 
strength 


garner tape 
tensile 
strength 
(N/W) 


Examples 


1 


PC + CB 


300 


162 


109 


15 


2 


ABS ) PC+CB 


200 


143 


82 


17 


.? 


PET + CB 


300 


1j>7 


129 


18 


4 


ABS 


PS 
(E540N) 
+ CB 


400 


126 


100 


10 


5 


MS OP-URX) + CB 


500 


117 


64 


5.3 


Comparative 
Examples 


1 


PS+CB 


300 


7S 


42 


5,8 


2 


MS (TP-SX) + CB 


SOO 


82 


45 


3.8 


3 


ABS 


PS 
(HRM- 
20) + CB 


300 


64 


38 


S3 


4 


PS(HRM20) 


PC + CB 


200 


72 


35 


7.3 



As discussed in the specification at page 8, fines 13-22, in Examples 1-5 a earner tape 
strength of at least €0 N was obtained, -whereas in Co mpar ative Examples 1*4 the carrier t^e 
strcngfli was less than SO N» With respect to each of the embossed earner tapes of Examples 
1-5 and Comparative Examples 1-4, a. mounting test for emboss 100 pockets was carried out 
by using a mounting machine 'cvifh a component monutiog tact of 0. 1 sec/component. la 
Examples 1-5 the embossed earner tape did not break, whereas in Comparative Examples 1-4 
the embossed earner tape brake, 

la addition to the tear strength (N/xom) and earner tape strength (N) data found in 
Table 1, Table A includes carrier tape Tensile strength QXfmm*) data for Examples 1-5 and 
Comparative Examples' 1-4- The carrier tape tensile strength data was obtained using tho 
following fotmula (tape width - 24 mm, specification at page 5, line 15): 

carrier tape tensile strength ■» (carrier tape streagth)/[(shcet thiclaiess)(tape width)] 
In Sample U e.g., carrier tape tensile strength = 15 N/mm z ( « (l09)/[(300xl 0^(24)] ). 
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Table A shows that in Example 5, tibe carrier tape tensile strength is 5-3 N/mm 2 and 
the tear strength of thj& sheet is 117 N/iran. la Comparative Example I* the carrier tape 
xensile strength is 5.8 N/nun 2 and the tear strength, is 7S NZmm. In Comparative Example 4 r 
the earner tape tensile strength is 73 NW and the tear strength, is 72 N/mm, These results 
indicate that even when the tensile strengths of the earner tapes arc at the same level, the tear 
strengths thereofm^y sometimes become low. Thus, it is meaningfal ta define the lower 
limit of the tear strength. 

3 Results of experiments 

The following egqperiments were carried out by me fcr tinder my direct supervision and 

contxoL 

(1) Purpose 

la the present invention, by using a sheet having a tear strength of at least 105 Wxam 
as defined in JIS-K-712S-3 > it is possible to obtain an embossed earner tape useful for high- 
speed mounting. In the following experiment^ in relation to the breakage of ths embossed 
carrier tape, the tensile breakage strength and tear strength of the sheet and the tensile 
strength, of the embossed carrier tape? were measured, and the relations were studied. 

(2) Experiments 
(2-1) Materials used 

A: "SB-10", ABS resin, manufectoredby Denki ICagaku Kogyo ELK. 
E: "BS^N", PS resin, manufactured by Toyo Styrene Co,, I*d« 
C- Acetyls black grains, carbon black manufactured by Denki Kagaku. K^agyo 
KX 

D: "APT-3010^ ABS resin manufecturedby DenH Kagaku Kogyo KJL 
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E: Hectically conductive compound resin obtained by preliminarily kneading B 
and C at the xzno of B:O80:20 by mass% and peptizing it by means of a £ 50 mm vent 
type biaxial extender. 

(2-2) Preparation of samples 

Sample 1: Using A as abase layer and E as a surface layer, by mems of a feed block 
method using a<£65 mm. extruder (L/D=2S) and a ^ 40 mm extruder (I/D=26) and a T-dyc 
having a width of 500 mm, a sheet for an embossed earner tape, having a total thickness of 
200 pa and a thickness of each electrically conductive resin composition layer of 20 /an at 
both sides of the base layer was produced. This sheet was slit into a width of 24 mm to 
obtain an embossed carciar tape having pocket size of 12 ram X 15 mm X £.5 mm and 
having a width of 24 mm by means of a earner tap© forming machine manufactured by EDG- 

Sample 2: UsiagD as abase layer and D as a surfece layer, by means of a feed block 
methodising z<f>65 mm extruder QJ&=a$) and a T-dye having a width of 500 mm, asheet 
for an embossed earner tape, having a total thickness of 200 /an was produced. Rom this 
sheet, an embossed carrier tape was produced in the same manner as in the above process for 
producing Sample 1. 

(2-3) Method of evaluation (see attached Kg. 1 for reference) 

(2-3-1) Tensile breakage strength was measured in accordance with JIS-K-7127, and 
the sheet for an embossed carrier tape was subjected to a tensile testhy means of a strograph 
tensile tester using a number 4 test piece at a tensile rate of 10 mm/mht 

(2-3-2) Tear strength was measured in accordance with HS-K-712S-3, and the sheet 
for an. embossed earner tape was subjected to a tensile test by means of a strograph tensile 
tester at a tensile rate of 200 rx mlm™ 
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(2-3-3) Strength of the embossed carder tape was measured by a tensile test by 
means of an autograph tensile tester wife a chuck space of 32 mm at a tensile rare of 10 



(3) Results 
Table B 





Sheet 


Embossed canicr 
tape 


Tensile breakage 
strength 


Tear strength 


Strength 


(Onit) 


GST/mm^ 


(N/mm) 


(N) 


Sample 1 


35 


171 


71 


Sample 2 


33 


70 


33 



(4) Conclusion 

hx Samples 1 and 2 the tensile breakage strength of the sheet is about the same. 
However, in Sample 2 the tear strength of the sheer is about 41% ( = C7O/171)(100) ) that of 
Sample 1, anil the strcngfh of th* coxbossed carrier tape is about 46% ( - (33/7l)/(100) ) thai 
of Sample 1. 

The results in Table B show that the strength of the embossed carrier tape can be 
significantly improved by increasing the tear strength of the sheet to at least 105 N/mm. 

4 . I hereby declare that all statements made herein of my own Joaowledge are true and 
that all statements made on information and belief are believed to be true; and farther that 
these statements were made with the knowledge that willfnl false statements and 1he like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title IS of the 
United States Code and that such willful felse statements may jeopardize the validity of fids 
application or any patent issuing thereon, 
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5 . Puxtixexdeclaiaiitsaithnot, 



Pate: g£/ n*7 / ^ Qo^2^Ci^ J- 



Takeshi Miyakawa 



Attacked: Hg* 1 
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Report of experiment (photograph) 



tape tensile test 



The site at 'which the 
pbotogtfpkTOS taken 



Ti) 



rrr 
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Photosraphs before and after the measurement of earner tope strength 
Method: "fay Microscope (Toyo Seiki K.K-) 




Kg. 1 




eport of experiment (photograph) 



Schematic view of carrier 
tape tensile test 



The site at which the 
photograph was taken 




Photographs before and after the measurement of carrier tape strength 
Method: by microscope (Toyo Seiki K.K.) 
Magnification: x 1.0 time 



Before measurement 




Sample 1 






Fig. 1 



